Summary Karyotyping through Image Analyzing System in two species of Nigella (family: Ranunculaceae) revealed 4 (N. sativa: 2nϭ12ϭ4Aϩ4Bϩ2Cϩ2D; karyotype formula: 2L sc 1sm ϩ 2L 1m ϩ2L sm ϩ2L m ϩ2M m ϩ2S t ) and 3 (N. damascena: 2nϭ12ϭ6Bϩ4Cϩ2D; karyotype formula: 4L m sc ϩ2L m ϩ4M m ϩ2S t ) morphologically distinct chromosome types (L 1 ϭvery long Ն15.0 mm, Lϭlong 13.0 to Ͻ15.0 mm, Mϭmedium 7.0 to Ͻ13.0 mm, Sϭshort Ͻ7.0 mm, mϭmetacentric, smϭsub-metacentric, tϭtelocentric and scϭsatellites). The somatic chromosome complements in the species formed graded karyotypes which were symmetric in nature (TF%: N. sativa 42.90, N. damascena 40.62). Total haploid chromatin length was noted to be 78.622 mm in N. sativa and 70.136 mm in N. damascena.
Nigella sativa L. (black cumin; spice of commerce) and Nigella damascena L. (love-in-a-mist; garden ornamental), members of the family Ranunculaceae have been karyotyped manually and the species were considered to be good materials for cytological studies as they have relatively low numbers of chromosomes (2nϭ12) of suitable sizes with good stainability and a marker telocentric (Datta and Biswas 1983 , Saha and Datta 2002 , Datta and Saha 2003 . Such cytological novelty can be used to explore cytogenetical behaviour of the species. However, manual karyotyping may yield erroneous results due to biased judgements. As karyotyping through Image Analyzing system allows accurate numerical data to be obtained from the chromosome images (Fukui 1985 (Fukui , 1986 (Fukui , 1988 , this paper documents karyotype analysis of N. sativa and N. damascena by Imaging Techniques.
Materials and methods
For karotype analysis, seeds of Nigella sativa L. (mother stock: cultivated variety Persian Jewels, Sutton and Sons', Kolkata) and N. damascena L. (mother stock: Royal Botanic Garden, Kew, London-accession no. 0016287) were presoaked in distilled water for 12 h and allowed to germinate (18Ϯ1°C) in petriplates lined with moist filter papers. Healthy roots of proper sizes (2-3 mm, collected at 12 pm to 12:30 pm) were pretreated (PDB aesculine for 3 to 4 h at 16°C), fixed (1 : 3 propiono-alcohol for overnight) and stained in 2% aceto-orcein: 1 N HCl mixture for 2 to 3 h and the root tips were squashed in 45% acetic acid. Scattered metaphase plates (properly condensed chromosomes) prepared for the species were analyzed through Image Analyzing System. Metaphase plates observed under the microscope (Olympus CH 40) were photographed using Olympus C-5060 Wide Zoom Camera and those photographs were transferred directly to computer and the chromosome images were analyzed through Micro Image TM Lite Software (Version 4.0 for windows, 47N40155 2000 0515 MAN VG MIX). Chromosome images were measured from 3 plates (in each species) in pixel unit and were converted to micrometer with reference to a standard scale (stage micrometer). Photoplate karyogram of either species was prepared using Adobe Photoshop 7.0 version. Karyotyping details have been worked out as suggested by Saha and Datta (2002) .
Results and discussion
On the basis of chromosome length, F% (Hirahara and Tatuno 1967) and presence or absence of secondary constrictions, the chromosomes of either species were morphologically classified into following types: type A, very long (L 1 Ն15.0 mm) chromosomes possessing sub-metacentric (sm) primary constrictions with satellites (A 1 A 1 ) and metacentric (m) chromosomes without satellites (A 2 A 2 ); type B, long (Lϭ13.0 to Ͻ15.0 mm) sub-metacentric (B 1 B 1 ) and metacentric (B 2 B 2 -B 4 B 4 ) chromosomes with satellites (sc) on B 2 B 2 and B 4 B 4 ; type C, medium (Mϭ7.0 to Ͻ13.0 mm) metacentric chromosomes; and type D, small (SϭϽ7.0 mm) telocentric (t) chromosomes. Among the chromosome types, somatic chromosome pairs were graded according to chromosome length.
Karyotyping details of N. sativa and N. damascena have been presented in Table 1 . Karyotype analysis revealed 4 (N.sativa: 2nϭ12ϭ4Aϩ4Bϩ2Cϩ2D; Figs. 1-3; karyotype formula: 2L sc 1sm ϩ2L 1m ϩ2L sm ϩ2L m ϩ2M m ϩ2S t ) and 3 (N. damascena: 2nϭ12ϭ6Bϩ4Cϩ2D; Figs. 4-6; karyotype formula: 4L m sc ϩ2L m ϩ4M m ϩ2S t ) morphologically distinct chromosome types in the species. The somatic chromosome complement of N. sativa possessed 1 pair (A 1 A 1 ) of chromosomes with secondary constrictions; while, N. damascena had satellites in 2 pairs (B 2 B 2 , B 4 B 4 ). Thus, the longest pairs of chromosomes in both species were with secondary constrictions. Satellites were always associated with short arms. Based on manual karyotyping, Datta and Biswas (1983) reported 2 pairs of chromosomes with satellites in both species; whereas, Datta and Saha (2002) documented 1 and 2 pair(s) of chromosomes with secondary constriction in N. sativa and N. damascena respectively. In all the cases, however, the authors were of opinion that there were 4 chromosomes types (A-D) and satellites were not associated with the longest pairs. On the contrary, Bhattacharyaya (1958) was of opinion that 2 longest pairs in N. sativa were with satellites; 2 Cytologia 71(1) Anindita Ghosh and Animesh K. Datta while, Subramanian (1985) reported 1 pair of chromosomes with secondary constriction in N. damascena. In the present investigation, metacentric chromosomes are prevalent; while, a telocentric pair (DD) has been marked in both species. Two pairs of sub-metacentric chromosomes were noted in the somatic complement of N. sativa. The somatic chromosome complements in both species 
